The effects of two inoculum sizes (104 and 106 CFU) on the MICs of 20 beta-lactam antibiotics, 4 aminoglycosides, and 7 other antimicrobial agents were compared for 102 unselected strains of Neisseria gonorrhoeae (26 penicillinase positive and 76 penicillinase negative), with three replicates for each test. The method was agar plate dilution on Muelier-Hinton agar supplemented with 1% hemoglobin and 1% IsoVitaleX. For penicillinase-positive strains, a large inoculum (106 CFU) increased the MIC 216-fold for benzylpenicillin, piperacillin, azlocillin, and mezlocillin and increased the MIC >8-fold for ampicillin, cefoperazone, ceftazidime, cefonicid, and cefamandole. 
Between 1967 and 1975, the prevalence of gonorrhea in the United States increased threefold, to 900,000 cases per year. Since then the reported prevalence has been stable (23 12 ,000 occurrences of PPNG were reported in the United States (14) . Infections caused by PPNG have likewise been spreading throughout Africa, the Americas, East Asia, Europe, and Southeast Asia. These infections do tlot respond to penicillin therapy and must often be treated with intramuscular spectinomycin, which is both expensive and painful.
The present study compares the in vitro activity of 31 antimicrobial agents against 102 strains of N. gonorrhoeae, including 26 strains of PPNG. Also, the effect of a large increase in the bacterial inoculum size upon the MICs of the antimicrobial agents was compared for both PPNG and non-PPNG, the latter including strains susceptible (MIC, Inoculum effect. to those reported here for an inoculum of 104 CFU (Table 1 ). An increase in inoculum size of only 20-fold (from 1.5 x 103 to 3 x 104 CFU) raised the MICs of carbenicillin, benzylpenicillin, phenoxymethylpenicillin, and ampicillin with PPNG but not with non-PPNG (7). Our present work compared inocula of both 104 and 106 CFU, and the MICs of each strain were then the mode of three replicates ( 475, 1983 ). An increase in the MIC of benzylpenicillin has been briefly noted elsewhere for a large inoculum (107 CFU) of PPNG, with only a small effect for non-PPNG (15) .
Several comparative assays of antimicrobial activity against both PPNG and non-PPNG strains have been published recently (2, 3, (5) (6) (7) (8) (9) (10) (11) (12) (13) (17) (18) (19) (20) (21) (22) . These comparisons have varied somewhat in methods, strains, and results. For PPNG strains, the most active cephalosporins have been cefotaxime (2, 6-9, 13, 20) , cefmenoxime (4, 13), ceftriaxone (8, 12, 20) , ceftizoxime (8) , and ceftazidime (9) . Piperacillin was the most active penicillin against PPNG strains when a standard inoculum (104 CFU) was used (2, 21) , but with 106 CFU we have found a very large increase in the MICs.
Among the aminoglycosides, only kanamycin has been previously tested against PPNG strains, and it was active only at 16 to 32 ,ug/ml (19) . Against non-PPNG strains, the MIC was 4 to 8 ,ug/ml. Elsewhere, trimethoprim-sulfamethoxazole at a ratio of 1:19 was minimally synergistic against non-PPNG strains (16) . In three recent studies, rosoxacin (a quinolone derivative) was effective in vitro against both PPNG and non-PPNG strains (10, 11, 18) . Rosoxacin is an oral antimicrobial agent related to nalidixic acid, and with its use resistance might arise, as it has with other urinary pathogens and nalidixic acid.
In summary, there are now available a considerable number of new antimicrobial agents with remarkable activity against both PPNG and non-PPNG strains. A 100-fold increase in the usual inoculum size (104_106 CFU) had little effect on the MICs of several of these new agents. This fact suggests that they may be more effective than spectinomycin, especially against some of the more serious, complicated, and disseminated forms of gonococcal disease caused by PPNG strains. Also, the inoculum size proved to be a critical variable in comparisons of the MICs of beta-lactam antibiotics against PPNG.
